Variations of renal arteries and veins are of particular importance in the treatment of renal and renovascular conditions. Multiphase upper abdominal computed tomography of a 68-year-old male patient with renal cell carcinoma of right kidney revealed duplication of right renal artery and retroaortic left renal vein variation. Differential diagnosis should be made with great care in patients with renal neoplasms since variations may complicate diagnostic procedures. Here, we present a rare variation. Knowledge of variations accompanied by pathologies as in our case may be important as it can affect diagnostic and treatment procedures. The aim of this case report and literature review is to increase awareness about renal vascular variations among clinicians and oncologists who work in this field.
Introduction
Renal arteries originate from the abdominal aorta at the level of the intervertebral disc between the first and second lumbar vertebrae. Both of the renal veins are located anterior to the renal arteries. Left renal vein is the longer of the two and courses anterior to the abdominal aorta. [1] Knowledge of renal vascular variations is important in several conditions including renal trauma, renal transplantation, renovascular hypertension, renal artery embolization, angioplasty or vascular reconstruction in congenital and acquired lesions, abdominal aortic aneurysm surgery, research and treatment concerning radical or conservative kidney surgery. [2] Case Report A 68-year-old male patient diagnosed with renal cell carcinoma of right kidney was admitted to Radiology Department of Afyon Kocatepe University Hospital.
Multiphasic upper abdominal computed tomography examination was performed using an 80-row detector CT (160 slice) scanner (Aquilion Prime, Toshiba Medical Systems, Nasu, Japan). Nonionic contrast agent (1.5 mL/kg) (iopromide-300; Ultravist, Schering, Berlin) was administered and automatically injected at a flow rate of 2 mL/s. An unenhanced CT scan was initially performed and following the administration of contrast agent; arterial, venous, and delayed phases were scanned at 25-30 seconds, 50-60 seconds, and 5 minutes, respectively. CT scanning was obtained at a slice thickness of 2 mm, 1.375 pitch, 4×2 mm collimation, 0.75 second gantry rotation time, 120 kV and 100-180 mAs. The raw MDCT data were reconstructed with a workstation (Aquarius, TeraRecon Inc., San Mateo, CA, USA) and processed to obtain multiplanar reconstruction images. CT scan revealed duplication of right renal artery ( 
Discussion
Variations of the renal artery are related to the embryological development of vessels from the lateral mesonephric branches of the dorsal aorta. [3] During the seventh week of embryological development, subcardinal veins develop and the anastomosis between the subcardinal veins forms the left renal vein. Unusual persistence or regression of the anastomoses at this level result in the formation of left renal variations, such as retroaortic left renal vein. [4, 5] Retroaortic left renal vein generally occurs without an accompanying anomaly. [6] Accessory renal artery is a frequently encountered variation which occurs in 20-30% of the population. [7] It may not be clinically significant when it is without any accompanying variation. However, when it occurs with other variations, the incidence in population is lower and there is a greater probability that the variations will result in pathological conditions. Clinicians should have a good knowledge of variations of renal arteries as these are important in microvascular surgery, renal transplantation and pathogenesis of hydronephrosis. [8] Since accessory renal arteries are end arteries, ligation or ischemia of these may result in ischemia of the kidney segment it supplies.
[9] Double renal artery increases the risk of hemorrhage during renal transplantations, segmental ischemia and postoperative hemorrhage. Rate of transplant failures are more frequently seen in kidneys with double renal arteries. [8, 10] Therefore, knowledge of the arterial variations and taking proper precautions is important for protecting the organ or tissue against ischemia. High incidence of vascular variations was reported in a study of cadaveric kidney donors and the authors emphasize the importance of recognizing variations in order to avoid injury during dissections. [11] Renal artery duplications may coexist with other urovascular variations such as renal vein duplications, ureter duplications, kidney anomalies and variations of genital artery. [7] One study reported a higher incidence of accessory renal artery on the left side compared to the right side; [9] conversely, other studies reported that its incidence was higher on the right side. [10, 12] The variation was on the right side in our case.
Singh et al. [13] reported that retroaortic left renal vein incidence was 2.4% in a series of 86 adult cadavers. Boyaci et al. [14] found retroaortic left renal vein incidence as 7.4% in a retrospective study of CT images from 746 patients. The fact that their series excluded healthy population may account for the high incidence rate of the retroaortic left renal vein. However, retroaortic left renal vein incidence was reported as 2% in a study of CT and MR examinations from 2189 patients. [15] While retroaortic left renal vein is usually asymptomatic, it can cause hematuria, flank pain and vascular dilatations. [16] It can be associated with abdominal aort aneurysm which may be ruptured into the retroaortic left renal vein forming an aorto-left vein fistula and causing numerous clinical findings. [4, 17, 18] It is reported that 94% of patients with this type fistulas had retroaortic left renal vein. [18] Arslan et al. [19] investigated the etiological role of retroaortic left renal vein in the development of varicocele and found varicocele in 77% of patients with retroaortic left renal vein, which suggests its possible role. Renal cysts and nephrolithiasis were the most frequently diagnosed conditions in patients with renal vascular variations, and these were considered to be due to negative effects of variations on renal function and hemodynamics. [14] Since retroaortic renal vein can be confused with retroperitoneal lymph nodes, differential diagnosis requires greater care in patients with renal neoplasms as in our case. [20] It is important to be aware of renal vein anomalies in retroperitoneal surgery, since failing to recognize these during surgery can result in bleeding, nephrectomy, and even death. [21] A variation of right renal artery duplication with retroaortic left renal vein is rare. Knowledge of variations accompanied by pathologies as in our case may be important because it can affect diagnostic and treatment procedures.
